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1 .This document has been translated by computer. So the translation may not reflect the 
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CLAIMS 



[Claim(s)] 

[Claim 1] A straight-line approximation means to approximate a gamma characteristic 
curve in two or more straight lines, and a multiplier decision means to determine each 
multiplier of the primary type which expresses said approximated straight line in each, A 
calculation means to ask for said approximated ream contact position of an adjoining 
straight line, and a distinction means to distinguish whether the inputted video-signal 
level supports which straight line of said approximated straight line, Gamma correction 
equipment characterized by providing an operation means to change said video-signal 
level based on said distinguished straight line. 

[Claim 2] A straight-line approximation means to approximate a division means to divide 
a gamma characteristic curve into two or more fields, and said divided gamma 
characteristic curve of a field, in the straight line connected on the boundary of an 
adjoining field, A multiplier decision means to determine each multiplier of the primary 
type which expresses said approximated straight line in each, Gamma correction 
equipment characterized by providing a distinction means to distinguish whether the 
inputted video-signal level supports which field of said divided field, and an operation 
means to change said video-signal level based on the straight line approximated to said 
distinguished gamma characteristic curve of a field. 

[Claim 3] Gamma correction equipment according to claim 2 characterized by 
constituting said division means to divide a gamma characteristic curve into two or more 
fields so that a setup of a division location can be performed by external actuation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for gamma corrections, such as a liquid 
crystal panel which has a steep gamma characteristic curve especially, about gamma 
correction equipment, and relates to suitable gamma correction equipment. 
[0002] 

[Description of the Prior Art] A liquid crystal panel with little power consumption is 
briskly used increasingly as a display with a thin shape with the miniaturization of 
electronic equipment in recent years, carrying-izing, etc. In order to have the very steep 
gamma property from the property and to display an image in the good condition 
visually, after a liquid crystal panel performs the gamma correction which carries out the 



level conversion of the input signal according to the input level, it is inputted into the 
liquid crystal panel. 

[0003] There is the approach of amplifying and amending with the amplification factor 
according to input voltage in this gamma correction using the analog amplifier of 
BAIPORA. In this case, it is required to enlarge the amplification factor of amplifier to 
the display device which has the steep gamma property like a liquid crystal panel. 
However, generally, when analog amplifier increased the amplification factor, it was 
difficult to secure sufficient amplification factor for amending this to a very steep gamma 
property and with frequency characteristics and aggravation of a S/N ratio. 
[0004] Moreover, the approach using the translation table which made the output level to 
an input level memorize is in a storage element, for example, RAM, as other approaches 
of a gamma correction. However, the translation table needed to be created for every 
property of a display device in this case, and the storage area was to be occupied greatly. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offer of the 
gamma correction equipment which can express gradation more correctly to the display 
device which has the steep gamma property, without producing frequency characteristics 
and aggravation of a S/N ratio, and can set up the gamma correction curve of arbitration 
easily. 
[0006] 

[Means for Solving the Problem] A straight-line approximation means to approximate a 
gamma characteristic curve in two or more straight lines according to the publication of 
claim 1, A multiplier decision means to determine each multiplier of the primary type 
which expresses said approximated straight line in each, A calculation means to ask for 
said approximated ream contact position of an adjoining straight line, and a distinction 
means to distinguish whether the inputted video-signal level supports which straight line 
of said approximated straight line, The gamma correction equipment possessing an 
operation means to change said video-signal level based on said distinguished straight 
line is constituted. 

[0007] By this configuration, a gamma correction curve can be approximated in two or 
more straight lines, a video signal can be amplified with a high amplification factor by 
the operation by digital one, and a gamma correction can be correctly carried out 
corresponding to the display device which has a steep gamma property. Moreover, after 
digital signal processing, since it returns to an analog signal, it becomes possible to 
prevent that the frequency characteristics and S/N by the gamma correction get worse. 
[0008] A division means to divide a gamma characteristic curve into two or more fields 
according to the publication of claim 2, A straight-line approximation means to 
approximate in the straight line which connects the gamma characteristic curve of said 
divided field on the boundary of an adjoining field, A multiplier decision means to 
determine each multiplier of the primary type which expresses said approximated straight 
line in each, The inputted video-signal level constitutes the gamma correction equipment 
possessing a distinction means to distinguish whether which field of said divided field is 
supported, and an operation means to change said video-signal level based on the straight 
line approximated to said distinguished gamma characteristic curve of a field. 
[0009] By this configuration, it approximates in a straight line for every field which 
divided the gamma correction curve, and a video signal can be amplified with a high 



amplification factor by the operation by digital one, and a gamma correction can be 
correctly carried out corresponding to the display device which has a steep gamma 
property. Moreover, after digital signal processing, since it returns to an analog signal, it 
becomes possible to prevent that the frequency characteristics and S/N by the gamma 
correction get worse. 

[0010] According to the publication of claim 3, in gamma correction equipment 
according to claim 2, a division means to divide a gamma characteristic curve into two or 
more fields is constituted so that a setup of a division location can be performed by 
external actuation. 

[001 1] It becomes possible to divide a gamma characteristic curve into the field of 

arbitration by external actuation. 

[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained 
with reference to drawing 1 thru/or drawing 5 . Drawing 1 is drawing showing the 
applied voltage of a liquid crystal panel, and the relation of light transmittance, and 
drawing 2 is drawing showing electrical-potential-difference conversion of the input 
signal with which the light transmittance of a liquid crystal panel becomes linear. 
Drawing 3 is drawing for explaining straight-line approximation of the gamma correction 
concerning this invention. Moreover, drawing 4 is drawing of the system configuration of 
an involving-in this invention gamma correction, and drawing 5 is drawing showing the 
configuration of the gamma correction section. In addition, although aimed at the liquid 
crystal panel as a display device in the following explanation, naturally this invention 
may be applied to other display devices. 

[0013] The applied voltage of a liquid crystal panel and the relation of light transmittance 
have the gamma property that change of light transmittance consists of a loose part and a 
steep part to applied voltage, as shown in the continuous line of drawing 1 . An unnatural 
image will be displayed when a video signal is inputted into such a gamma property as it 
is. 

[0014] Now, it is going to carry out image display which rode on the broken line of 
drawing 1 linear to applied voltage under this gamma property. First, Tl When it is going 
to obtain permeability, it is VI on a broken line. An electrical potential difference is VI ' 
on a continuous line... It is Vn. It becomes Vn '. That is, a linear display can carry out to 
an original video signal by electrical-potential-difference conversion accomplishing so 
that it may become the output signal of an axis of ordinate to the input signal of an axis of 
abscissa as shown in drawing 2 , and inputting into the liquid crystal panel which has the 
gamma property which mentioned above this changed electrical potential difference. 
[0015] Analog amplifier and a translation table are used conventionally, the level 
conversion of this input signal is performed, and it also just already described that 
problem. In addition, the broken line of the viewpoint of visual effectiveness to drawing 1 
may be a curve which can perform moderate conversion. 

[0016] In this invention, as shown in drawing 3 , the conversion curve (a "gamma 
correction curve" is called hereafter) of drawing 2 tends to be approximated in some 
straight lines, tends to be calculated based on this straight line, and it is going to change 
this conversion. Connecting each straight line on the boundary of an adjoining field is 
determined. In addition, this straight line may be automatically determined that an error 
will serve as min within the specified straight-line number as compared with a gamma 



property by the operation, and may determine the optimal straight line for every divided 
field by external directions. 

[0017] Below, the property of this approximated straight line is explained. For example, 
for a gamma correction curve, an input signal is 0-al as shown in drawing 3 . al -an It 
shall approximate in three straight lines of an -1023. 1023 shows that the input signal was 
divided by the regular intervals of 1023 here, and it is not limited to especially this 
numeric value. The same is said of 1023 of output voltage. 

[0018] the conversion by these straight lines — an input signal 0 — receiving — output 
voltage — 0 — it is — an input signal al — receiving — output voltage — bl it is — input 
signal an receiving - output voltage - bn it is - to an input signal 1023, since output 
voltage is 1023, each straight line can be expressed with the following formula (1), a 
formula (2), and a formula (3) in order. 
Y=bl/al xX(l) 

Y=(b2-bl)/(a2-al)x(X-al)+bl (2) 
Y=(1023-b2)/(1023-a2) x(X-a2)+b2 (3) 
Generally these formulas are expressed with a formula (4). 
Y=AxX+B (4) 

[0019] Therefore, the coefficient A in each field and B can be determined, the input 
signal of the field can be substituted for X of the formula of the straight line of the field, 
and the signal over the input signal by which the gamma correction was carried out can 
be acquired by asking for Y. In addition, although the gamma correction curve was 
approximated in three straight lines here, it does not restrict to especially three. 
[0020] Below, the example of an operation gestalt of the system configuration of a 
gamma correction is explained with reference to drawing 4 . This example of an 
operation gestalt changes a video signal into a digital signal, and performs the gamma 
correction mentioned above by data processing. Although this drawing shows one color 
of a color signal, processing same about other colors is performed. 
[0021] After a video signal is changed into a 8-bit digital signal by A/D converter 1, it is 
inputted into the digital signal driver (DSD) 2. The inputted digital signal performs the 
gamma correction by the digital operation in the gamma correction section 5, after being 
adjusted, respectively by the gain controller 3 of the digital signal driver 2 interior, and 
the bright controller 4. Then, it is outputted as a 10-bit digital signal after adjustment by 
the limiter controller 6 and the black frame controller 7. The multiplier used in each 
processing section at this time is inputted as serial data from the digital signal driver 2 
exterior, and is set up through serial I/F 8, and the counter/decoder 9. 
[0022] After the 10-bit digital signal outputted from the digital signal driver 2 is changed 
into an analog signal by D/A converter 10, performs magnification and a reversal process 
with an analog amplifier 1 1 and performs a sample / hold processing, it is inputted into a 
liquid crystal panel 12, and displays an image. 

[0023] As explained above, a video signal is displayed as an image which the gamma 
correction which was suitable for the liquid crystal panel with a digital operation was 
made, and was excellent in the vision target. In addition, in this system, all timing control 
is performed from a timing generator 13, and a setup of serial data is performed from a 
microcomputer (not shown). Moreover, the number of bits of I/O of the digital signal 
driver 2 and especially the number of the signal line between an analog amplifier 1 1 and 
a liquid crystal panel 12, i.e., the signal-line number of a liquid crystal panel 12, are not 



limited to the number mentioned above. 

[0024] Below, the configuration of the gamma correction section 5 is explained with 
reference to drawing 5 . This configuration consists of selector block 20 which chooses 
the coefficient A of a formula (4), and B according to the level of the inputted video 
signal, and operation block 30 which inputs a video signal, a coefficient A, and B and 
calculates a formula (4). In addition, at this invention, the number of bits of an operation 
is the coefficient C 1 as which 8 bits and a coefficient A are inputted by 6 bits, and a 
coefficient B is inputted into it for an input signal by 10 bits and the comparator 21. And 
coefficient C 2 inputted into a comparator 22 Although 8 bits and an output signal were 
respectively made into 10 bits, it does not limit to especially these. 
[0025] First, the configuration and actuation of the selector block 20 are explained. By 
the selector block 20 which chooses the multiplier corresponding to an input signal, they 
are an input signal and a coefficient C 1. To a comparator 21, they are an input signal and 
a coefficient C 2. It is inputted into a comparator 22. This coefficient C 1 and C2 al in a 
formula (1) - a formula (3), and a2 It is equivalent to 8 bits of high orders. With 
comparators 21 and 22, they are an input signal, each coefficient C 1, and C2. It 
compares and they are X>=C1 and X>=C2. A flag signal "1" is outputted to a case, 
respectively, and "0" is outputted except it. the outputted signal - respectively - a 1-bit 
flip-flop (FF) - it lets 23 and 24 pass and is inputted into decoders 25 and 26. 
[0026] And when the output of LSB and a comparator 22 is considered for the output of a 
comparator 21 as MSB, It sets with the decoder 25 which chooses a coefficient A, and the 
decoder 26 which chooses a coefficient B. if the signal of the flip-flops 23 and 24 
inputted is "00" — a coefficient A 1 and Bl If it is "01", they are a coefficient A 2 and B- 
2. If it is "11", it is multiplier A3 and B3. After being chosen and preparing data with 
flip-flops 27 and 28, it is sent to the operation block 30. 

[0027] Below, the configuration and actuation of the operation block 30 are explained. 
The input signal with which a gain adjustment and bright adjustment were performed is 
inputted into a multiplier 33 through the flip-flops 31 and 32 of 8 bit patterns. Moreover, 
the coefficient A chosen with the selector block 20 is also inputted into a multiplier 33. It 
is for doubling the number of stages of processing with the coefficient A of the selector 
block 20 with which letting two steps of flip-flops 3 1 and 32 pass is inputted into a 
multiplier 33 in an input signal. 

[0028] And 4 bits of low order are omitted among 14 bits of the result of an operation, 
and 10 bits of high orders are outputted. For example, when a multiplier called A=01 
0000 is set up, it becomes Y=AxX+B=X+B from a formula (4). Namely, 2 bits of high 
orders of a coefficient A will express one or more figures, 4 bits of low order will express 
less than one figure, and, as for a formula (4), an inclination can also express one or less 
straight line. After this result of an operation passes a flip-flop 34, it is inputted into an 
adder 35. 

[0029] On the other hand, it is inputted into an adder 35 after the coefficient B chosen 
with the selector block 20 also passes a flip-flop 36. A flip-flop 36 is for making the 
timing in an adder 35 agree. The signal inputted into the adder 35 performs 10-bit + 1 0-bit 
addition, and outputs ten of 1 1 bits of the result of an operation of low order. Then, it 
outputs to the limiter controller 6 shown in drawing 4 through a flip-flop 37, and as 
mentioned above, subsequent signal processing is performed and the signal by which the 
gamma correction was carried out is supplied to a liquid crystal panel. Graphic display 



which was visually excellent by this is realized. 
[0030] 

[Effect of the Invention] Since a video signal can be amplified with a high amplification 
factor by the operation by digital one according to the gamma correction equipment of 
this invention so that clearly from the above explanation, the gradation of a video signal 
can be expressed more correctly. Moreover, after digital signal processing, since it 
returns to an analog signal, it becomes possible to prevent that the frequency 
characteristics and S/N by the gamma correction get worse. Furthermore, since the 
multiplier of the operation by digital one can be set as arbitration from the exterior, it is 
possible to apply to the liquid crystal panel of various properties. 
TECHNICAL FIELD 



[Field of the Invention] This invention is used for gamma corrections, such as a liquid 
crystal panel which has a steep gamma characteristic curve especially, about gamma 
correction equipment, and relates to suitable gamma correction equipment. 
PRIOR ART 



[Description of the Prior Art] A liquid crystal panel with little power consumption is 
briskly used increasingly as a display with a thin shape with the miniaturization of 
electronic equipment in recent years, carrying-izing, etc. In order to have the very steep 
gamma property from the property and to display an image in the good condition 
visually, after a liquid crystal panel performs the gamma correction which carries out the 
level conversion of the input signal according to the input level, it is inputted into the 
liquid crystal panel. 

[0003] There is the approach of amplifying and amending with the amplification factor 
according to input voltage in this gamma correction using the analog amplifier of 
BAIPORA. In this case, it is required to enlarge the amplification factor of amplifier to 
the display device which has the steep gamma property like a liquid crystal panel. 
However, generally, when analog amplifier increased the amplification factor, it was 
difficult to secure sufficient amplification factor for amending this to a very steep gamma 
property and with frequency characteristics and aggravation of a S/N ratio. 
[0004] Moreover, the approach using the translation table which made the output level to 
an input level memorize is in a storage element, for example, RAM, as other approaches 
of a gamma correction. However, the translation table needed to be created for every 
property of a display device in this case, and the storage area was to be occupied greatly. 
EFFECT OF THE INVENTION 



[Effect of the Invention] Since a video signal can be amplified with a high amplification 
factor by the operation by digital one according to the gamma correction equipment of 
this invention so that clearly from the above explanation, the gradation of a video signal 
can be expressed more correctly. Moreover, after digital signal processing, since it 
returns to an analog signal, it becomes possible to prevent that the frequency 
characteristics and S/N by the gamma correction get worse. Furthermore, since the 
multiplier of the operation by digital one can be set as arbitration from the exterior, it is 
possible to apply to the liquid crystal panel of various properties. 
TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offer of the 
gamma correction equipment which can express gradation more correctly to the display 
device which has the steep gamma property, without producing frequency characteristics 
and aggravation of a S/N ratio, and can set up the gamma correction curve of arbitration 
easily. 
MEANS 



[Means for Solving the Problem] A straight-line approximation means to approximate a 
gamma characteristic curve in two or more straight lines according to the publication of 
claim 1 , A multiplier decision means to determine each multiplier of the primary type 
which expresses said approximated straight line in each, A calculation means to ask for 
said approximated ream contact position of an adjoining straight line, and a distinction 
means to distinguish whether the inputted video-signal level supports which straight line 
of said approximated straight line, The gamma correction equipment possessing an 
operation means to change said video-signal level based on said distinguished straight 
line is constituted. 

[0007] By this configuration, a gamma correction curve can be approximated in two or 
more straight lines, a video signal can be amplified with a high amplification factor by 
the operation by digital one, and a gamma correction can be correctly carried out 
corresponding to the display device which has a steep gamma property. Moreover, after 
digital signal processing, since it returns to an analog signal, it becomes possible to 
prevent that the frequency characteristics and S/N by the gamma correction get worse. 
[0008] A division means to divide a gamma characteristic curve into two or more fields 
according to the publication of claim 2, A straight-line approximation means to 
approximate in the straight line which connects the gamma characteristic curve of said 
divided field on the boundary of an adjoining field, A multiplier decision means to 
determine each multiplier of the primary type which expresses said approximated straight 
line in each, The inputted video-signal level constitutes the gamma correction equipment 
possessing a distinction means to distinguish whether which field of said divided field is 
supported, and an operation means to change said video-signal level based on the straight 
line approximated to said distinguished gamma characteristic curve of a field. 
[0009] By this configuration, it approximates in a straight line for every field which 
divided the gamma correction curve, and a video signal can be amplified with a high 
amplification factor by the operation by digital one, and a gamma correction can be 
correctly carried out corresponding to the display device which has a steep gamma 
property. Moreover, after digital signal processing, since it returns to an analog signal, it 
becomes possible to prevent that the frequency characteristics and S/N by the gamma 
correction get worse. 

[0010] According to the publication of claim 3, in gamma correction equipment 
according to claim 2, a division means to divide a gamma characteristic curve into two or 
more fields is constituted so that a setup of a division location can be performed by 
external actuation. 

[001 1] It becomes possible to divide a gamma characteristic curve into the field of 

arbitration by external actuation. 

[0012] 



[Embodiment of the Invention] The gestalt of operation of this invention is explained 
with reference to dra £ [ thru/or dj ;wing 5 . Drawing 1 is drawing showing the 
applied voltage of a liquid crystal panel, and the relation of light transmittance, and 
drawin g 2 is drawing showing electrical-potential-difference conversion of the input 
signal with which the light transmittance of a liquid crystal panel becomes linear. 
Drawing 3 is drawing for explaining straight-line approximation of the gamma correction 
concerning this invention. Moreover, drawing 4 is drawing of the system configuration of 
an involving-in this invention gamma correction, and drawing 5 is drawing showing the 
configuration of the gamma correction section. In addition, although aimed at the liquid 
crystal panel as a display device in the following explanation, naturally this invention 
may be applied to other display devices. 

[0013] The applied voltage of a liquid crystal panel and the relation of light transmittance 
have the gamma property that change of light transmittance consists of a loose part and a 
steep part to applied voltage, as shown in the continuous line of drawing 1 . An unnatural 
image will be displayed when a video signal is inputted into such a gamma property as it 
is. 

[0014] Now, it is going to carry out image display which rode on the broken line of 
drawi ng 1 linear to applied voltage under this gamma property. First, Tl When it is going 
to obtain permeability, it is VI on a broken line. An electrical potential difference is VI ' 
on a continuous line... It is Vn. It becomes Vn '. That is, a linear display can carry out to 
an original video signal by electrical-potential-difference conversion accomplishing so 
that it may become the output signal of an axis of ordinate to the input signal of an axis of 
abscissa as shown in drawing 2 , and inputting into the liquid crystal panel which has the 
gamma property which mentioned above this changed electrical potential difference. 
[0015] Analog amplifier and a translation table are used conventionally, the level 
conversion of this input signal is performed, and it also just already described that 
problem. In addition, the broken line of the viewpoint of visual effectiveness to drawing 1 
may be a curve which can perform moderate conversion. 

[0016] In this invention, as shown in drawing 3 , the conversion curve (a "gamma 
correction curve" is called hereafter) of drawing 2 tends to be approximated in some 
straight lines, tends to be calculated based on this straight line, and it is going to change 
this conversion. Connecting each straight line on the boundary of an adjoining field is 
determined. In addition, this straight line may be automatically determined that an error 
will serve as min within the specified straight-line number as compared with a gamma 
property by the operation, and may determine the optimal straight line for every divided 
field by external directions. 

[0017] Below, the property of this approximated straight line is explained. For example, 
for a gamma correction curve, an input signal is 0-al as shown in drawing 3 . al -an It 
shall approximate in three straight lines of an -1023. 1023 shows that the input signal was 
divided by the regular intervals of 1023 here, and it is not limited to especially this 
numeric value. The same is said of 1023 of output voltage. 

[0018] the conversion by these straight lines — an input signal 0 — receiving — output 
voltage — 0 — it is — an input signal al — receiving — output voltage — bl it is — input 
signal an receiving — output voltage — bn it is — to an input signal 1023, since output 
voltage is 1023, each straight line can be expressed with the following formula (1), a 
formula (2), and a formula (3) in order. 



Y=bl /al xX(l) 

Y=(b2-bl)/(a2-al)x(X-al)+bl (2) 
Y=(1023-b2)/(1023-a2) x(X-a2)+b2 (3) 
Generally these formulas are expressed with a formula (4). 
Y=AxX+B (4) 

[0019] Therefore, the coefficient A in each field and B can be determined, the input 
signal of the field can be substituted for X of the formula of the straight line of the field, 
and the signal over the input signal by which the gamma correction was carried out can 
be acquired by asking for Y. In addition, although the gamma correction curve was 
approximated in three straight lines here, it does not restrict to especially three. 
[0020] Below, the example of an operation gestalt of the system configuration of a 
gamma correction is explained with reference to drawing 4 . This example of an 
operation gestalt changes a video signal into a digital signal, and performs the gamma 
correction mentioned above by data processing. Although this drawing shows one color 
of a color signal, processing same about other colors is performed. 
[0021] After a video signal is changed into a 8-bit digital signal by A/D converter 1, it is 
inputted into the digital signal driver (DSD) 2. The inputted digital signal performs the 
gamma correction by the digital operation in the gamma correction section 5, after being 
adjusted, respectively by the gain controller 3 of the digital signal driver 2 interior, and 
the bright controller 4. Then, it is outputted as a 10-bit digital signal after adjustment by 
the limiter controller 6 and the black frame controller 7. The multiplier used in each 
processing section at this time is inputted as serial data from the digital signal driver 2 
exterior, and is set up through serial I/F 8, and the counter/decoder 9. 
[0022] After the 10-bit digital signal outputted from the digital signal driver 2 is changed 
into an analog signal by D/A converter 10, performs magnification and a reversal process 
with an analog amplifier 1 1 and performs a sample / hold processing, it is inputted into a 
liquid crystal panel 12, and displays an image. 

[0023] As explained above, a video signal is displayed as an image which the gamma 
correction which was suitable for the liquid crystal panel with a digital operation was 
made, and was excellent in the vision target. In addition, in this system, all timing control 
is performed from a timing generator 13, and a setup of serial data is performed from a 
microcomputer (not shown). Moreover, the number of bits of I/O of the digital signal 
driver 2 and especially the number of the signal line between an analog amplifier 1 1 and 
a liquid crystal panel 12, i.e., the signal-line number of a liquid crystal panel 12, are not 
limited to the number mentioned above. 

[0024] Below, the configuration of the gamma correction section 5 is explained with 
reference to drawin g 5 . This configuration consists of selector block 20 which chooses 
the coefficient A of a formula (4), and B according to the level of the inputted video 
signal, and operation block 30 which inputs a video signal, a coefficient A, and B and 
calculates a formula (4). In addition, at this invention, the number of bits of an operation 
is the coefficient C 1 as which 8 bits and a coefficient A are inputted by 6 bits, and a 
coefficient B is inputted into it for an input signal by 10 bits and the comparator 21. And 
coefficient C 2 inputted into a comparator 22 Although 8 bits and an output signal were 
respectively made into 10 bits, it does not limit to especially these. 
[0025] First, the configuration and actuation of the selector block 20 are explained. By 
the selector block 20 which chooses the multiplier corresponding to an input signal, they 



are an input signal and a coefficient C 1. To a comparator 21, they are an input signal and 
a coefficient C 2. It is inputted into a comparator 22. This coefficient C 1 and C2 al in a 
formula (1) - a formula (3), and a2 It is equivalent to 8 bits of high orders. With 
comparators 21 and 22, they are an input signal, each coefficient C 1, and C2. It 
compares and they are X>=C1 and X>=C2. A flag signal "1" is outputted to a case, 
respectively, and "0" is outputted except it. the outputted signal - respectively - a 1-bit 
flip-flop (FF) — it lets 23 and 24 pass and is inputted into decoders 25 and 26. 
[0026] And when the output of LSB and a comparator 22 is considered for the output of a 
comparator 21 as MSB, It sets with the decoder 25 which chooses a coefficient A, and the 
decoder 26 which chooses a coefficient B. if the signal of the flip-flops 23 and 24 
inputted is "00" — a coefficient A 1 and Bl If it is "01", they are a coefficient A 2 and B- 
2. If it is "11", it is multiplier A3 and B3. After being chosen and preparing data with 
flip-flops 27 and 28, it is sent to the operation block 30. 

[0027] Below, the configuration and actuation of the operation block 30 are explained. 
The input signal with which a gain adjustment and bright adjustment were performed is 
inputted into a multiplier 33 through the flip-flops 3 1 and 32 of 8 bit patterns. Moreover, 
the coefficient A chosen with the selector block 20 is also inputted into a multiplier 33. It 
is for doubling the number of stages of processing with the coefficient A of the selector 
block 20 with which letting two steps of flip-flops 3 1 and 32 pass is inputted into a 
multiplier 33 in an input signal. 

[0028] And 4 bits of low order are omitted among 14 bits of the result of an operation, 
and 10 bits of high orders are outputted. For example, when a multiplier called A=01 
0000 is set up, it becomes Y=AxX+B=X+B from a formula (4). Namely, 2 bits of high 
orders of a coefficient A will express one or more figures, 4 bits of low order will express 
less than one figure, and, as for a formula (4), an inclination can also express one or less 
straight line. After this result of an operation passes a flip-flop 34, it is inputted into an 
adder 35. 

[0029] On the other hand, it is inputted into an adder 35 after the coefficient B chosen 
with the selector block 20 also passes a flip-flop 36. A flip-flop 36 is for making the 
timing in an adder 35 agree. The signal inputted into the adder 35 performs 10-bit + 1 0-bit 
addition, and outputs ten of 1 1 bits of the result of an operation of low order. Then, it 
outputs to the limiter controller 6 shown in drawing 4 through a flip-flop 37, and as 
mentioned above, subsequent signal processing is performed and the signal by which the 
gamma correction was carried out is supplied to a liquid crystal panel. Graphic display 
which was visually excellent by this is realized. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the applied voltage of a liquid crystal panel, and drawing of light 
transmittance. 

[Drawing 2] It is drawing showing electrical-potential-difference conversion of the input 
signal with which the light transmittance of a liquid crystal panel becomes linear. 
[Drawing 3] It is drawing for explaining straight-line approximation of the gamma 
correction concerning this invention. 

[Drawin g 4 ] It is drawing of the system configuration of the gamma correction 
concerning this invention. 



[Drawing 5] It is the block diagram of the gamma correction section concerning this 
invention. 

[Description of Notations] 

1 — An A/D converter, 2 — A digital signal driver, 3 — Gain controller, 4 [ — Black frame 
controller, ] - A bright controller, 5 ~ The gamma correction section, 6 - A limiter 
controller, 7 8 — Serial 1/F, 9 — A counter/decoder, 10 — D/A converter, 11 [ — 21 A 
selector block 22 / - A comparator, 23, 24, 27, 28, 31, 32, 34 36, 37 / — 25 A flip-flop, 
26 / — A decoder, 33 / — A multiplier, 35 / — Adder ] — An analog amplifier, 12 — A 
liquid crystal panel, 13 - A timing generator, 20 
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